EP 4 433 403 B1

(19)

Européisches
Patentamt

European
Patent Office

9

Office européen

1y  EP 4433403 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: B66B 5/00 (2006.01)
25.06.2025 Bulletin 2025/26
(52) Cooperative Patent Classification (CPC):
(21) Application number: 21815944.0 B66B 5/0031
(22) Date of filing: 16.11.2021 (86) International application number:
PCT/EP2021/081771
(87) International publication number:
WO 2023/088532 (25.05.2023 Gazette 2023/21)
(54) ACQUIRING NEW SET OF ELEVATOR OPERATION PARAMETERS
ERFASSEN VON NEUEN AUFZUGSBETRIEBSPARAMETERSATZEN
ACQUISITION DES NOUVEAUS ENSEMBLES DE PARAMETRES D’OPERATION D’ASCENSEUR
(84) Designated Contracting States: ¢ HIRVONEN, Toni
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 00330 HELSINKI (F1)
GRHRHUIEISITLILT LU LV MC MK MT NL NO * KOSKINEN, Atso
PL PT RO RS SE SI SK SM TR 00330 HELSINKI (FI)
(43) Date of publication of application: (74) Representative: Berggren Oy
25.09.2024 Bulletin 2024/39 P.O. Box 16
Eteldainen Rautatiekatu 10A
(73) Proprietor: KONE Corporation 00101 Helsinki (FI)
00330 Helsinki (F1)
(56) References cited:
(72) Inventors: EP-A1- 3 734 445 EP-A1- 3 848 317
* JUSSILA, Ari US-A1- 2018 229 965

00330 HELSINKI (FI)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 433 403 B1 2

Description
FIELD OF THE INVENTION

[0001] The present invention relates in general to ele-
vator systems and other such conveyor systems. In
particular, however not exclusively, the presentinvention
concerns setup runs of elevators.

BACKGROUND

[0002] During commissioning, an elevator may per-
form a setup run to acquire and memorize parameter
data of operation parameters needed for the operation of
the elevator control system. This data may comprise
elevator shaft parameters, including floor positions and
door sides.

[0003] The acquired data may be used for several
purposes, such as for controlling the movement of the
elevator car, for absolute positioning system of the ele-
vator car, and/or for traction/rope slipping monitoring of
an elevator, for example. Therefore, the accuracy of the
data is important.

[0004] Incasethe dataofthe operation parameters are
lost for one reason or another, a service technician is
required to go to the elevator site and manually initiate the
setup run. This is laborious and can cause severe and
unplanned downtime for the elevator. EP 3 734 445 A1
discloses a method of remotely updating a control device
for controlling a people transportation system operated
with control software according to the preamble of claim
1. US 2018/229965 A1 and EP 3 848 317 A1 disclose
elevator control systems, wherein a setup run before the
elevator is put into commission according to the pream-
ble of claim 14.

SUMMARY

[0005] An objective of the present invention is to pro-
vide a method for acquiring a new set of elevator opera-
tion parameters of an elevator, an elevator safety control
system, and an elevator. Another objective of the present
invention is that the method, the elevator safety control
system, and the elevator at least provide further informa-
tion concerning the abnormal condition of the elevator, or
even that the normal operation is restored without the
need to visit the elevator site physically.

[0006] The objectives of the invention are reached by a
method for acquiring a new set of elevator operation
parameters of an elevator, an elevator safety control
system, and an elevator as defined by the respective
independent claims.

[0007] According to a first aspect of the invention, a
method for acquiring a new set of elevator operation
parameters of an elevator is provided, wherein the new
set includes at least one elevator operation parameter.
The method comprises:
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determining a loss of data integrity, for example by
utilizing a checksum algorithm, relative to a previous
set of elevator operation parameters,

checking whether a set of pre-conditions for the
acquiring are fulfilled, wherein the set of pre-condi-
tions comprises at least:

- determining that a movable unit or an elevator
car of the elevator is empty of persons,

- determining that an elevator shaft of the elevator
is empty of persons, and

- determining that a safety system of the elevator
is operable, and

initiating a setup run to be performed by utilizing the
elevator car for the acquiring of the new set.

[0008] The initiating may, preferably, comprise at least
generating a request, such as a control signal, for per-
forming the setup run within the elevator. The setup run
may then be performed by an elevator drive system as a
response to the request.

[0009] The previous set refers to the set of operation
parameters which was in place/running/utilized but which
data integrity was then determined to be lost. Thus, the
previous setup could also be referred to as the current
setup which data integrity has been determined to be lost
since that set, even if corrupted, is still "in place". Never-
theless, there has been a valid set of operation para-
metersinthe elevatorand previous or current setrefers to
that set which data integrity is then determined to be lost.
[0010] The method may further comprise, after the
initiation and during the setup run, obtaining data, pre-
ferably by an absolute positioning system of the elevator,
related to the elevator operation parameters or based on
which the elevator operation parameters are obtainable,
and storing the data into a memory. In addition, the
method may comprise determining the new set of ele-
vator operation parameters upon successful completion
of the setup run. Further, in addition, the method may
comprise initiating a normal operation of the elevator by
utilizing the new set of elevator operation parameters.
[0011] The set of pre-conditions may further comprise
determining that the loss of data integrity occurred during
normal operation of the elevator.

[0012] The set of pre-conditions may further comprise
determining that the elevator is fault-free relative to the
performing of the setup run.

[0013] In various embodiments, the initiation of the
setup run may be performed automatically in response
to the determining the loss of data integrity if the set of
pre-conditions are fulfilled.

[0014] Alternatively, the initiation of the setup run may
be enabled to be performed remotely, forexample, from a
remote service or control center, in response to the
determining the loss of data integrity if the set of pre-
conditions are fulfilled.

[0015] In various embodiments, whether being run
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automatically or remotely, the method may comprise
simulating the initiation of the setup run, wherein the
simulating comprises at least changing a status of a
manual switch in an elevator control system remotely.
[0016] The method may comprise monitoring the data
integrity. Thus, the determining the loss of data integrity
may occur during the monitoring.

[0017] Invarious embodiments, the loss of data integ-
rity may be determined in response to detecting at least
one selected from the group consisting of: data corrup-
tion, data incompatibility, a change in the at least one
elevator operation parameter, a change of an operating
software version, a faulty magnet in a safety and/or
control system, or an absolute positioning system of an
elevator car has been corrupted or is incompatible, e.g.
after an installation error of the absolute positioning
system.

[0018] The set of elevator operation parameters may
relate to operation parameters of an elevator shaft.
[0019] In various embodiments, the setup run is an
elevator set up run or an elevator door system setup run.
[0020] According to a second aspect of the invention,
an elevator safety control system comprising a proces-
sing unit and a memory unit is provided. The elevator
control system is configured to execute a method in
accordance with the first aspect. Thus, the elevator con-
trol system is configured to: determine a loss of data
integrity relative to a previous set of elevator operation
parameters, and check whether a set of pre-conditions
for the acquiring are fulfilled, the set of pre-conditions
comprising: determine that a movable unit or an elevator
car of the elevator is empty of persons, determine thatan
elevator shaft of the elevator is empty of persons, and
determine that a safety system of the elevator is oper-
able. Furthermore, the elevator control system is config-
ured to initiate, such as including at least generating a
request for, a setup run to be performed by utilizing the
movable unit or the elevator car for the acquiring of the
new set.

[0021] According to a third aspect of the invention, an
elevator or elevator system is provided. The elevator
comprises at least one elevator car, or other movable
unit, movable in an elevator shaft, an elevator drive
system for moving the movable unit or the elevator car,
and an elevator safety control system in accordance with
the second aspect, wherein the elevator drive system is
configured for performing the setup run based on the
initiation thereof. The elevator drive system may com-
prise, for example, an elevator motor and in connection
thereto a motor control unit.

[0022] The present invention provides a method for
acquiring a new set of elevator operation parameters of
an elevator, an elevator safety control system, and an
elevator. The present invention provides advantages
over known solutions no immediate site visit required
due to lost of operation parameters, or the "setup"”, of
the elevator. Thus, restoring the data may be performed
without unnecessary delays and without visit of service
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personnel to the elevator site. Even if the setup run,
whether automatic or remotely initiated, fails, it can pro-
vide additional information, which can be used when
planning the site visit. For example, information can be
collected about required spare parts, which means that
the amount of site visits is minimized. Furthermore, the
elevator can possibly be returned to normal operation
automatically or remotely and call outis avoided, thereby
the elevator out of use time can at least be shortened, if
not almost completely avoided except for the time taken
by the setup run, and elevator is taken back to normal
operation faster.

[0023] The solution is described herein is mainly pre-
sented in connection with restoration of elevator shaft
setup data; however it is to be understood that it is well
suitable for restoration of other elevator parameters data
aswell, such as forrestoration of elevator door parameter
data, elevator door operator parameter data, elevator
brake controller parameter data and / or elevator drive
parameter data (e.g. restoration of control parameters of
elevator speed control loop or control parameters of
elevator torque control loop). Various other advantages
will become clear to a skilled person based on the follow-
ing detailed description.

[0024] The expression "a plurality of" may refer to any
positive integer starting from two (2), that is being two/at
least two, or more, such as three/at least three, four/at
least four, and so on.

[0025] Theterms "first", "second" and "third" are herein
used to distinguish one element from other element, and
not to specially prioritize or order them, if not otherwise
explicitly stated.

[0026] The exemplary embodiments of the present
invention presented herein are not to be interpreted to
pose limitations to the applicability of the appended
claims. The verb "to comprise" is used herein as an open
limitation that does not exclude the existence of also
unrecited features. The features recited in depending
claims are mutually freely combinable unless otherwise
explicitly stated.

[0027] The novel features which are considered as
characteristic of the present invention are set forth in
particular in the appended claims. The present invention
itself, however, both as to its construction and its method
of operation, together with additional objectives and ad-
vantages thereof, will be best understood from the follow-
ing description of specific embodiments when read in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF FIGURES
[0028] Some embodiments of the invention are illu-
strated by way of example, and not by way of limitation,

in the figures of the accompanying drawings.

Figure 1 shows a flow diagram of a method in ac-
cordance with an embodiment.
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Figure 2 illustrates schematically an elevator safety
control system in accordance with an embodiment.

Figure 3 illustrates schematically an elevator in ac-
cordance with an embodiment.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0029] Figure 1 shows a flow diagram of a method in
accordance with an embodiment. Item 100 refers to a
start-up phase of the method. Suitable equipment and
components are obtained, and (sub-)systems as-
sembled and configured for operation.

[0030] The "items" in connection with Fig. 1 may be
method steps or features of a controlling unit and/or the
elevator (system) itself, for instance. For example, item
100 may include a method step relating to the arrange-
ment of at least necessary systems and components.
[0031] Of course, the method may be implemented in
an already operable elevator, thereby making item 100
an optional feature. Alternatively or in addition, item 100
may refer to the controlling unit and/or the elevator (sys-
tem) that may be configured to operate in the some, such
as the normal, manner. This applies also to other items
described in Fig. 1.

[0032] Insomeembodiments,the method may, option-
ally, comprise monitoring 105 data integrity related to
operation parameters of the elevator. This may be im-
plemented by checksum algorithm, for instance. Set of
operation parameters data may thus be protected, for
example, with a 32- or 16-bit CRC (cyclic redundancy
check) checksum. Whenever the data is written into the
memory, itis verified thatitis written correctly and when it
is read itis verified that the calculated checksum matches
to the stored checksum, thereby being able to verify the
data integrity. Other known methods for determining the
integrity may alternatively be used. In some embodi-
ments, the elevator may comprise a dedicated circuit
for monitoring and/or testing the data integrity.

[0033] For example, a programmable random access
memory testing circuit may be used which detects a
signal to initiate testing of at least one random access
memory circuit having regard to the data integrity. The
testing circuit reads application data in a first memory
block of the at least one memory circuit to a temporary
memory of the testing circuit. The testing circuit executes
marching test for the first memory block in a memory
circuit. Then the testing circuit returns the application
data back to the first memory block in the memory circuit.
[0034] Item 110 refers to determining a loss of data
integrity relative to a previous set of elevator operation
parameters. The loss of data integrity may, optionally, be
determined during the monitoring 105 of the data integrity
or the indication of the loss may be provided essentially
from outside the elevator, or at least outside the elevator
safety control system of the elevator. The set of elevator
operation parameters may relate to, for example, opera-
tion parameters of an elevator shaft, such as certain
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locations therein which may be related to landing floors
and/doors. One example of an elevator operation para-
meter may be orrelate to adoor zone in the elevator shaft.
[0035] For example, the loss of data integrity may be
determined in response to detecting at least one selected
from the group consisting of: data corruption, such as
based on detecting an error by a checksum algorithm,
data incompatibility, a change in the at least one elevator
operation parameter, a change of an operating software
version, afaulty magnetin a safety and/or control system.
One example related to faulty magnets or other compo-
nents is that an unknown magnet is detected (faulty
magnet replaced by service personnel, for instance,
and no new setup run has then been performed). In some
elevators, it may be the case that there is a mismatch
between information related to a detected floor type and
corresponding magnet type. Furthermore, an absolute
positioning system of an elevator car may have been
corrupted or is incompatible, e.g. after an installation
error of the absolute positioning system.

[0036] Item 120 refers to checking whether a set of pre-
conditions for the acquiring are fulfilled, the set of pre-
conditions comprising: determining thatan elevator car of
the elevatoris empty of persons (item 122A), determining
that an elevator shaft of the elevator is empty of persons
(item 122B), and determining that a safety system of the
elevator is operable (122C), e.g., there are no critical
faults.

[0037] For example, the determination of the empty
elevator car may be performed by a load weighing device
that indicates that there are no passengers (that is, it
measures no mass or mass under some weight threshold
value) in the car. In addition or alternatively, an optical
sensor, such as a camera or a closed-circuit television
(CCTV), may be arranged into the elevator car for de-
termining that the car is empty. The measurement of the
optical sensor may be processed by a processing unit,
such as by a pattern recognition algorithm thereon.
[0038] For example, the determining that an elevator
shaft of the elevator is empty of persons may be per-
formed by verifying that a service technician is not on the
site of the elevator. This may be done based on, for
example, checking whether a service technician has
utilized his/her authorization badge or the like at the site
of the elevator. Furthermore, empty shaft may be deter-
mined by an optical sensor, such as by a camera in the
shaft (CCTV). Furthermore, this may also be relevant if
there are temporary safety/services spaces arranged to
the elevator shaft. Thus, it may be determined that the
temporary spaces are dismantled/taken away and that
the persons have exit the shaft, if any.

[0039] Forexample, the determining that a safety sys-
tem of the elevator is operable may mean determining
that determining that a static safety chain of the elevator
is closed, that is, it does not indicate any further opera-
tional anomaly.

[0040] Item 130 refers to initiating, such as including at
least generating a request for, a setup run to be per-
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formed by utilizing the elevator car for the acquiring of the
new set. The setup run may then be performed as a
response to the initiating, and/or the request, by the
elevator drive system. The setup run may be an elevator
setup run or an elevator door system setup run, for
instance.

[0041] Method execution may be stopped at item 199.
Thus, the setup run has at least been initiated, for ex-
ample, automatically or remotely, and optionally also
finished successfully or unsuccessfully.

[0042] In various embodiments, the method may com-
prise determining whether local regulations, such as
legal regulations, allow the setup run to be performed
automatically. This may be done already when setting up
the elevator or when the loss of data integrity is detected,
or as a part of checking the pre-conditions (that is, the
local regulations being one of the pre-conditions). In
some cases, the local regulations may prevent the auto-
matic setup run. If this is the case, the method may
comprise determining whether local regulations, such
as legal regulations, allow the setup run to be performed
remotely.

[0043] In an embodiment, the method may comprise,
after the initiation and during the subsequent setup run,
obtaining data, preferably by an absolute positioning
system of the elevator, related to the elevator operation
parameters or based on which the elevator operation
parameters are obtainable, and storing the data into a
memory. In this case too, the setup run has at least been
initiated, for example, automatically or remotely, and at
least to some extent, even slightly, the movable unit of the
setup run, such as the elevator car or door or motor or
(traction) sheave or the like, has also been moved, that is
it has changed its position. Furthermore, in this case too,
the setup run may be finished successfully or unsuccess-
fully.

[0044] The method may comprise determining the new
set of elevator operation parameters upon successful
completion of the setup run. Thus, if it is verified that
the setup run has been completed successfully, the new
set of operation parameters have been acquired. The
verification may be based on monitoring the elevator
during the setup run, such as relative to one or many
parameters, sequences, etc. of the setup run. As the
skilled person can contemplate, the setup run is pre-
defined sequence of steps/events which are executed.
Thus, verifying that all sequences have been properly
performed during the setup run may, preferably, be part of
the overall process of setup run.

[0045] In various embodiments, the method may
further comprise initiating the normal operation of the
elevator by utilizing the new set of elevator operation
parameters. This may be identical or different to the
process when the elevator is begun to be used for the
first time after determination of the operation parameters,
such as after an initial setup run or other way of determin-
ing and loading the operation parameters, whatever may
be the case.
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[0046] Regarding the set of pre-conditions, they may
further comprise determining that the loss of data integ-
rity occurred during the normal operation of the elevator.
Thus, if the loss of data integrity occurs during abnormal
conditions, such as when service personnel has set the
elevator to maintenance mode, the setup run may not be
initiated. Furthermore, the check for the loss of data
integrity during the normal operation may, preferably,
also include verification that the previous set, which data
integrity was lost, actually existed. Thus, there hasbeena
valid set of operation parameters in the elevator. In
addition, there may be determined a time period for
having no set of operation parameters or invalid set,
which time period, if exceeded, can also be one pre-
condition for the setup run.

[0047] Alternatively or in addition, the set of pre-con-
ditions may further comprise determining that the eleva-
tor is fault-free relative to the performing of the setup run.
If the elevator safety control system includes any flags or
information related to detected faults, the setup run may
not be initiated.

[0048] A further pre-condition may be that it is checked
if an automatic setup run has been attempted already
after the loss of data integrity (or an attempt counter has
reached a given threshold). If there has been previous
attempt, or too many of them, it may be concluded that
automatic setup run is not to be initiated any more.
[0049] Regarding the initiation of the setup run, the
initiation of the setup run may be performed automatically
in response to the determining the loss of data integrity if
the set of pre-conditions are fulfilled. Alternatively, the
initiation of the setup run may be enabled to be performed
remotely in response to the determining the loss of data
integrity if the set of pre-conditions are fulfilled.

[0050] Invarious embodiments, whether to initiation of
the setup run is done automatically or remotely, and/or
notwithstanding what is the combination of abovemen-
tioned pre-conditions, the method may comprise simu-
lating the initiation of the setup run, wherein the simulat-
ing comprises at least changing a status of a manual
switch in an elevator control system remotely.

[0051] A non-limiting example of the simulation is as
follows: the elevator comprises a manual switch, such as
a safety switch, which must be manually operated by a
service personnel to initiated the setup run. These kinds
of switches may be located, for example, in a manual
operating interface of an elevator control cabinet, which
cabinetis disposed, e.g. on alanding floor orin a machine
room, outside of elevator shaft. Thus, "simulating” means
here that said switch(es) is/are not, in fact, operated
manually at all at the site of the elevator but changing
of the status of said switch(es) is executed by, for ex-
ample, a computer program instead, either remotely or
automatically. This may entail that the manual switch(es)
keep(s) its/their physical status or state but the status is
changed only in a programmable manner.

[0052] In some embodiments, the safety switch may
be, for example, an RDF (rescue drive function) switch.
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RDF operation refers to an elevator operating mode
wherein one or more of the safety circuits of the elevator
are bypassed, in this case by the RDF switch, which the
RDF switchis setto an inspection position. RDF switch is
merely a one example of the safety switch in relation to
the simulating as referred to herein. There may be,
depending on the elevator, one or several other switches
or devices which are to be operated, conventionally by
the service personnel at the site of the elevator, in order to
perform the setup run. In various embodiments, all ne-
cessary switches and devices are either configured to
automatically change their statuses/states or the statu-
ses/states are being changed remotely, if the pre-condi-
tions are met so that the setup run can be performed
without the need to send service personnel to the elevator
site.

[0053] Thus, after the initiation 130, such as the re-
quest or the control signal preferably included therein,
and successful performing of the setup run, the method
may, optionally, comprise initiating 135 a normal opera-
tion of the elevator by utilizing the new set of elevator
operation parameters.

[0054] Some examples of the use cases of at least
some embodiments of the present invention are ex-
plained in the following. The set of operation parameters
is lost due corruption of stored data, for example, when
non-volatile memory write operation is interrupted by a
power break or outage. Non-volatile memory is still func-
tional but because the setup data has been lost, a new
setup run is required. Normal operation of the elevator
may then be restored automatically after the successful
setup run.

[0055] Another example is that the set of operation
parameters are lost due to a magnet being improperly
aligned. The pre-conditions for the setup run are checked
and, if possible, the setup run initiated. If the fault is still
detected during the setup run when the improperly set
magnet is reached or passed, the setup run may be
configured such that the elevator car stops next to the
failed magnet. Thus, even if the setup run is not success-
ful due to the persisting fault due to said magnet, and
service technician knows, which magnet must be re-
placed, since the elevator car has stopped at said mag-
net. This way more information can be obtained of the
fault even if the setup run itself was not successful.
[0056] Still a further example relates to updating of
control software which may be set to require a new setup
run. Conventionally this has meant that a service person
needs to be on site of the elevator. If, however, the setup
run is initiated remotely in accordance with an embodi-
ment, the site visit by the service person may not be
required at all.

[0057] Figure 2 illustrates schematically an elevator
safety control system 200 according to an embodiment
of the present invention. External units 201 may be con-
nected to a communication interface 208 of the elevator
safety control system 200. The external unit 201 may
comprise wireless connection or a connection by a wired
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manner. The communication interface 208 provides in-
terface for communication with external units 201, such
as for receiving elevator operation parameter related
data during setup run. There may also be connecting
to the external system, such as a laptop or a handheld
device. There may also be a connection to a database of
the elevator or an external database including informa-
tion used in controlling the operation of the elevator.
[0058] The elevator safety control system 200 may
comprise one or more processors 204, one or more
memories 206 being volatile or non-volatile for storing
portions of computer program code 207A-207N and any
data values and possibly one or more user interface units
210. The mentioned elements may be communicatively
coupled to each other with e.g. an internal bus.

[0059] The processor 204 of the elevator safety control
system 200 is at least configured to implement at least
some items or method steps as illustrated in and/or
described in connection with Fig. 1 hereinabove. The
implementation of the method may be achieved by arran-
ging the processor 204 to execute atleast some portion of
computer program code 207A-207N stored in the mem-
ory 206 causing the processor 204, and thus the elevator
safety control system 200, to implement one or more
items and/or method steps as described. The processor
204 is thus arranged to access the memory 206 and
retrieve and store any information therefrom and thereto.
For sake of clarity, the processor 204 herein refers to any
unit suitable for processing information and control the
operation of the elevator safety control system 200,
among other tasks. The operations may also be imple-
mented with a microcontroller solution with embedded
software. Similarly, the memory 206 is not limited to a
certain type of memory only, but any memory type sui-
table for storing the described pieces of information may
be applied in the context of the present invention.
[0060] AsindicatedinFig.2, the elevator safety control
system 200 may indeed be a single device having ne-
cessary functionalities being implemented therein and
able to communicate with, such as receive data from and
transmit data to, other entities. The elevator safety con-
trol system 200 may indeed be arranged to communicate
between one or several entities of the elevator and even
outside the elevator, such as over the internet with remote
service or control center. However, the elevator safety
control system 200 may alternatively be implemented as
a distributed system, such as having a plurality of de-
vices, at least some of them being in communication with
each other. Thus, the elevator safety control system 200
is not necessarily situated in one location of the elevator
but may be physically distributed functional entity.
[0061] Figure 3 illustrates schematically an elevator
300, or an elevator or conveyor system, in accordance
with an embodiment. The elevator 300 comprises at least
one elevator car 10, or other movable unit, movable in an
elevator shaft 12. The elevator 300 also preferably com-
prises the elevator safety control system 200.

[0062] The elevator 300 may preferably comprise an
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electric motor 20 for moving an elevator car 10 comprised
in the elevator 300. The elevator car 10 may be mechani-
cally coupled to the electric motor 20, for example, by a
hoisting rope 16, hydraulic means or in more direct
manner in case of a linear motor. The operation of the
electric motor 20 may be controlled by a motor control unit
(not shown) such as a frequency converter or an inverter.
[0063] The hoisting rope 16 may comprise, for exam-
ple, steel or carbon fibers. The term ’hoisting rope’ does
notlimit the form of the element anyhow. For example, the
hoisting rope 16 may be implemented as a rope, a belt, or
a track in ropeless or rope-free elevators.

[0064] The elevator 300 may comprise an elevator
control unit 1000 for controlling the operation of the
elevator 1000. The elevator control unit 1000 may be a
separate device or may be comprised in the other com-
ponents of the elevator 1000 such as in or as a part of the
electrical drive (not shown). The elevator control unit
1000 may also be implemented in a distributed manner
so that, e.g., one portion of the elevator control unit 1000
may be comprised in the electrical drive (not shown) and
another portion in the elevator car 10, for instance. The
elevator control unit 1000 may also be arranged in dis-
tributed manner at more than two locations or in more
than two devices.

[0065] In some embodiments, the elevator safety con-
trol system 200 may be essentially part of the elevator
control unit 1000. However, in some other embodiments,
they are separate systems, however, preferably in com-
munication connection with one another.

[0066] The safety control system 200 may be config-
ured, when initiating the setup run, to generate a request
for the setup run to be performed by utilizing the elevator
car 10 for the acquiring of the new set of elevator opera-
tion parameters, in response to the determining the loss
of data integrity and if the set of pre-conditions are
fulfilled. The elevator drive system may be configured
for performing the setup run based on the request.
[0067] The elevator 300 may comprise an elevator
brake arrangement 25 comprising an elevator brake,
preferably, an electromechanical elevator brake.

[0068] Other elements shown in Fig. 1, which may or
may not be utilized in embodiments of the present inven-
tion, are a main electrical power supply 30 such as a
three- or single-phase electrical power grid for powering
different devices of the elevator 300. For example, the
electrical drive (not shown) and the electric motor 20. The
elevator car 10 may operate in the elevator shaft 12 or
hoistway 12 serving landing floors 19. There may or may
not be a counterweight 18 utilized in an embodiment of
the present invention. The hoisting rope 16 may be ar-
ranged in connection with a traction sheave 22.

[0069] Regarding the normal operation of the elevator
300, the normal operation refers herein to the mode of
operation where there are no critical faults existing in the
system and the elevator car 10 can serve the landing
floors based on a pre-defined control logic and incoming
elevator call signals. Critical faults are faults which di-
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rectly affect the safety of the elevator 300 which, thus,
cause the elevator safety control system 200 to prevent
the use of elevator car 10 by others than certified service
personnel. An example of a non-critical fault is a faulty
light which is not related to safety or emergency situa-
tions, for instance.

[0070] Lists and groups of examples provided in the
description given above are not exhaustive unless other-
wise explicitly stated.

Claims

1. A method for acquiring a new set of elevator opera-
tion parameters of an elevator (300), the new set
including at least one elevator operation parameter,
the method being characterised by comprising:

determining (110) a loss of data integrity relative
to a previous set of elevator operation para-
meters;

checking (120) whether a set of pre-conditions
for the acquiring are fulfilled, the set of pre-con-
ditions comprising:

- determining (122A) that an elevator car
(10) of the elevator (300) is empty of per-
sons,

- determining (122B) that an elevator shaft
(12) of the elevator (300) is empty of per-
sons, and

- determining (122C) that a safety system of
the elevator (300) is operable;

initiating (130) a setup run to be performed by
utilizing the elevator car (10) for the acquiring of
the new set.

2. The method of claim 1, comprising, after the initiation
(130) and during the setup run, obtaining data, pre-
ferably by an absolute positioning system of the
elevator (300), related to the elevator operation para-
meters or based on which the elevator operation
parameters are obtainable, and storing the data into
a memory.

3. The method of claim 2, comprising determining the
new set of elevator operation parameters upon suc-
cessful completion of the setup run.

4. The method of claim 3, comprising initiating a normal
operation of the elevator (300) by utilizing the new set
of elevator operation parameters.

5. Themethod of any one of claims 1-4, wherein the set
of pre-conditions further comprise determining that
the loss of data integrity occurred during normal
operation of the elevator (300).
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The method of any one of claims 1-5, wherein the set
of pre-conditions further comprises determining that
the elevator (300) is fault-free relative to the perform-
ing of the setup run.

The method of any one of claims 1-6, wherein the
initiation of the setup run is performed automatically
in response to the determining the loss of data in-
tegrity if the set of pre-conditions are fulfilled.

The method of any one of claims 1-6, wherein the
initiation of the setup run is enabled to be performed
remotely in response to the determining the loss of
data integrity if the set of pre-conditions are fulfilled.

The method of claim 7 or 8, comprising simulating the
initiation of the setup run, wherein the simulating
comprises at least changing a status of a manual
switch in an elevator control system remotely.

The method of any one of claims 1-9, comprising
monitoring (105) the data integrity.

The method of any one of claims 1-10, wherein the
loss of data integrity is determined in response to
detecting at least one selected from the group con-
sisting of: data corruption, data incompatibility, a
change in the at least one elevator operation para-
meter, a change of an operating software version, a
faulty magnetin a safety and/or control system, oran
absolute positioning system of an elevator car (10)
has been corrupted or is incompatible.

The method of any one of claims 1-11, wherein the
set of elevator operation parameters relates to op-
eration parameters of an elevator shaft (12).

The method of any one of claims 1-12, wherein the
setup runis an elevator setup run or an elevator door
system setup run.

An elevator safety control system (200) comprising a
processing unit (204) and a memory unit (206),
characterised in that the elevator control system
(200) is configured to:

determine (110) aloss of data integrity relative to
a previous set of elevator operation parameters;
check (120) whether a set of pre-conditions for
the acquiring are fulfilled, the set of pre-condi-
tions comprising:

- determine (122A) that an elevator car (10)
of the elevator (300) is empty of persons,

- determine (122B) that an elevator shaft
(12) of the elevator (300) is empty of per-
sons, and

- determine (122C) that a safety system of
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the elevator (300) is operable;

initiate (130) a setup run to be performed by
utilizing the elevator car (10) for the acquiring
of the new set.

15. An elevator (300) comprising:

at least one elevator car (10) movable in an
elevator shaft (12),

an elevator drive system for moving the elevator
car (10), and

an elevator safety control system of claim 14,
wherein the elevator drive system is configured
for performing the setup run based on the initia-
tion (130) thereof.

Patentanspriiche

1.

Verfahren zum Erfassen eines neuen Aufzugsbet-
riebsparametersatzes eines Aufzugs (300),wobei
der neue Satz mindestens einen Aufzugsbetrieb-
sparameter beinhaltet, wobei das Verfahren da-
durch gekennzeichnet ist, dass es umfasst:

Ermitteln (110) eines Datenintegritatsverlusts in
Bezug auf einen vorherigen Aufzugsbetriebspa-
rametersatz;

Prifen (120), ob ein Satz von Vorbedingungen
fur das Erfassen erflllt sind, wobei der Satz von
Vorbedingungen umfasst:

- Ermitteln (122A), dass sich in einer Auf-
zugkabine (10) des Aufzugs (300) keine
Personen befinden,

- Ermitteln (122B), dass sich in einem Auf-
zugschacht (12) des Aufzugs (300) keine
Personen befinden, und

- Ermitteln (122C), dass ein Sicherheitssys-
tem des Aufzugs (300) funktionsfahig ist;

Initiieren (130) eines durchzufiihrenden Setup-
Ablaufs, indem die Aufzugkabine (10) fir das
Erfassen des neuen Satzes verwendet wird.

Verfahren nach Anspruch 1, das nach dem Initiieren
(130) und wahrend des Setup-Ablaufs, ein Erhalten
von Daten, vorzugsweise von einem absoluten Po-
sitionierungssystem des Aufzugs (300), die sich auf
die Aufzugsbetriebsparameter beziehen oder basie-
rend darauf, welche der Aufzugsbetriebsparameter
erhaltlich sind, und ein Speichern der Daten in einem
Speicher umfasst.

Verfahren nach Anspruch 2, das, nach einem erfolg-
reichen Abschluss des Setup-Ablaufs, ein Ermitteln
des neuen Aufzugsbetriebsparametersatzes um-
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fasst.

Verfahren nach Anspruch 3. das ein Initiieren eines
normalen Betriebs des Aufzugs (300) umfasst, in-
dem der neue Aufzugsbetriebsparametersatz ver-
wendet wird.

Verfahren nach einem der Anspriiche 1 bis 4, wobei
der Satz von Vorbedingungen ferner ein Ermitteln
umfasst, dass der Datenintegritatsverlust wahrend
eines normalen Betriebs des Aufzugs (300) aufge-
treten ist.

Verfahren nach einem der Anspriiche 1 bis 5, wobei
der Satz von Vorbedingungen ferner ein Ermitteln
umfasst, dass der Aufzug (300) fehlerfrei in Bezug
auf das Durchfiihren des Setup-Ablaufs ist.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
das Initiieren des Setup-Ablaufs als Reaktion aufdas
Ermitteln des Datenintegritatsverlusts automatisch
durchgefiihrt wird, wenn der Satz von Vorbedingun-
gen erflllt wurde.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
das Initiieren des Setup-Ablaufs als Reaktion aufdas
Ermitteln des Datenintegritatsverlusts ferngesteuert
durchgefihrt wird, wenn der Satz von Vorbedingun-
gen erflllt wurde.

Verfahren nach Anspruch 7 oder 8, das ein Simulie-
ren des Initiierens des Setup-Ablaufs umfasst, wobei
das Simulieren mindestens ein ferngesteuertes Ver-
andern eines Zustands eines manuellen Schaltersin
einem Aufzugsteuersystem umfasst.

Verfahren nach einem der Anspriche 1 bis 9, das ein
Uberwachen (105) der Datenintegritat umfasst.

Verfahren nach einem der Ansprtiche 1 bis 10, wobei
der Datenintegritatsverlust als Reaktion auf ein Er-
kennen mindestens eines ausgewahlten Elements
aus einer Gruppe ermittelt wird, die besteht aus:
einer Datenverletzung, einer Dateninkompatibilitat,
einer Veranderung bei dem mindestens einen Auf-
zugsbetriebsparameter, einer Veranderung einer
Betriebssoftwareversion, einem fehlerhaften Mag-
neten in einem Sicherheits- und/oder Steuersystem
oder einem absoluten Positionierungssystem einer
Aufzugkabine (10), das verletzt wurde oder nicht
kompatibel ist.

Verfahren nach einem der Anspriiche 1 bis 11, wobei
sich der Aufzugsbetriebsparametersatz auf Be-
triebsparameter eines Aufzugschachts (12) bezieht.

Verfahren nach einem der Anspriiche 1 bis 12, wobei
der Setup-Ablauf ein Aufzug-Setup-Ablauf oder ein
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Aufzugtirsystem-Setup-Ablauf ist.

14. Aufzugsicherheitssteuersystem (200), das eine Ver-

arbeitungseinheit (204) und eine Speichereinheit
(206) umfasst, dadurch gekennzeichnet, dass
das Aufzugsteuersystem (200) konfiguriert ist zum:

Ermitteln (110) eines Datenintegritatsverlusts in
Bezug aufeinen vorherigen Aufzugsbetriebspa-
rametersatz;

Prifen (120), ob ein Satz von Vorbedingungen
fur das Erfassen erfilllt sind, wobei der Satz von
Vorbedingungen umfasst:

- Ermitteln (122A), dass sich in einer Auf-
zugkabine (10) des Aufzugs (300) keine
Personen befinden,

- Ermitteln (122B), dass sich in einem Auf-
zugschacht (12) des Aufzugs (300) keine
Personen befinden, und

- Ermitteln (122C), dass ein Sicherheitssys-
tem des Aufzugs (300) funktionsfahig ist;

Initiieren (130) eines durchzufiihrenden Setup-
Ablaufs, indem die Aufzugkabine (10) fir das
Erfassen des neuen Satzes verwendet wird.

15. Aufzug (300), umfassend:

mindestens eine Aufzugkabine (10) die in einem
Aufzugschacht (12) bewegbar ist,

ein Aufzugantriebssystem zum Bewegen der
Aufzugkabine (10) und

ein Aufzugsicherheitssteuersystem nach An-
spruch 14, wobei das Aufzugantriebssystem
konfiguriert ist zum Durchfiihren des Setup-Ab-
laufs basierend auf dem Initiieren (130) dessel-
ben.

Revendications

Procédé d’acquisition d’'un nouvel ensemble de pa-
rameétres de fonctionnement d’un ascenseur (300),
le nouvel ensemble incluant au moins un paramétre
de fonctionnement de I'ascenseur, le procédé étant
caractérisé en ce qu’il comprend :

la détermination (110) d’'une perte d’intégrité de
données par rapport a un ensemble précédent
de paramétres de fonctionnement de I'ascen-
seur ;

la vérification (120) du fait qu’un ensemble de
conditions préalables pour I'acquisition est rem-
pli, I'ensemble de conditions préalables
comprenant :

- la détermination (122A) du fait qu’il n’y a
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personne dans une cabine d’ascenseur
(10) de I'ascenseur (300),

- la détermination (122B) du fait qu’il n’y a
personne dans une cage d’ascenseur (12)
de l'ascenseur (300), et

- la détermination (122C) du fait qu’un sys-
téme de sécurité de I'ascenseur (300) est
opérationnel ;

le lancement (130) d’un cycle de réglage a ef-
fectuer en utilisant la cabine d’ascenseur (10)
pour I'acquisition du nouvel ensemble.

Procédé selon la revendication 1, comprenant,
aprés le lancement (130) du cycle de réglage et
pendant celui-ci, 'obtention de données, de préfé-
rence par un systéme de positionnement absolu de
I'ascenseur (300), relatives aux parametres de fonc-
tionnement de I'ascenseur ou a partir desquelles les
paramétres de fonctionnement de I'ascenseur peu-
vent étre obtenus, et le stockage des données dans
une mémoire.

Procédé selon la revendication 2, comprenant la
détermination du nouvel ensemble de paramétres
de fonctionnement de I'ascenseur une fois que le
cycle de réglage a été mené a bien.

Procédé selon la revendication 3, comprenant le
lancement d’'un fonctionnement normal de I'ascen-
seur (300) en utilisant le nouvel ensemble de para-
métres de fonctionnement de I'ascenseur.

Procédé selon I'une quelconque des revendications
1 a 4, dans lequel 'ensemble de conditions préala-
bles comprend en outre la détermination du fait que
la perte d’intégrité de données est survenue pendant
un fonctionnement normal de I'ascenseur (300).

Procédé selon I'une quelconque des revendications
1 a 5, dans lequel 'ensemble de conditions préala-
bles comprend en outre la détermination du fait que
'ascenseur (300) ne présente pas de défaut par
rapport a I'exécution du cycle de réglage.

Procédé selon I'une quelconque des revendications
1 a 6, dans lequel le lancement du cycle de réglage
est effectué automatiquement en réponse a la dé-
termination de la perte d’intégrité de données si
I'ensemble de conditions préalables est rempli.

Procédé selon I'une quelconque des revendications
1 a6, dans lequel le lancement du cycle de réglage
estautorisé a étre effectué adistance enréponse ala
détermination de la perte d’intégrité de données si
I'ensemble de conditions préalables est rempli.

Procédé selon la revendication 7 ou 8, comprenant
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14.

la simulation du lancement du cycle de réglage, la
simulation comprenant au moins le changement a
distance d’un statut d'un commutateur manuel dans
un systéeme de commande de I'ascenseur.

Procédé selon I'une quelconque des revendications
1a9, comprenant la surveillance (105) de l'intégrité
des données.

Procédé selon I'une quelconque des revendications
1210, danslequel la perte d'intégrité de données est
déterminée en réponse a la détection d’au moins
I'une des situations du groupe suivant : corruption de
données, incompatibilit¢ de données, modification
de I'au moins un parameétre de fonctionnement de
I'ascenseur, modification d’une version du logiciel
d’exploitation, aimant défectueux dans un systéme
de sécurité et/ou de commande, ou systéme de
positionnement absolu d’'une cabine d’ascenseur
(10) corrompu ou incompatible.

Procédé selon I'une quelconque des revendications
1 a 11, dans lequel 'ensemble de paramétres de
fonctionnement de I'ascenseur concerne les para-
métres de fonctionnement d’une cage d’ascenseur
(12).

Procédé selon I'une quelconque des revendications
1412, danslequel le cycle de réglage estun cycle de
réglage d’ascenseur ou un cycle de réglage de sys-
téeme de porte d’ascenseur.

Systéme de commande de sécurité d’ascenseur
(200) comprenant une unité de traitement (204) et
unité de mémoire (206), caractérisé en ce que le
systeme de commande d’ascenseur (200) est confi-
guré pour :

déterminer (110) une perte d’intégrité de don-
nées par rapport a un ensemble précédent de
paramétres de fonctionnement de I'ascenseur ;
vérifier (120) si un ensemble de conditions pré-
alables pour I'acquisition est rempli, 'ensemble
de conditions préalables comprenant :

- la détermination (122A) du fait qu’il n’y a
personne dans une cabine d’ascenseur
(10) de l'ascenseur (300),

- la détermination (122B) du fait qu’il n'y a
personne dans une cage d’ascenseur (12)
de I'ascenseur (300), et

- la détermination (122C) du fait qu’un sys-
teme de sécurité de I'ascenseur (300) est
opérationnel ;

le lancement (130) d’'un cycle de réglage a ef-
fectuer en utilisant la cabine d’ascenseur (10)
pour I'acquisition du nouvel ensemble.
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15. Ascenseur (300) comprenant :

au moins une cabine d’ascenseur (10) mobile
dans une cage d’ascenseur (12),

un systéme d’entrainement d’ascenseur pour
déplacer la cabine d’ascenseur (10), et

un systéme de commande de sécurité d’ascen-
seur selon la revendication 14, dans lequel le
systéme d’entrainement d’ascenseur est confi-
guré pour exécuter le cycle de réglage lors du
lancement (130) de celui-ci.
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